Benefits of in-situ synthesized microarrays for analysis of gene expression in understudied microorganisms.
Although the genome sequences of many microorganisms are now known, whole-genome DNA microarray platforms consisting of PCR amplicon, or oligonucleotide elements printed onto glass slides have been readily available for only a relatively few, highly studied microorganisms. For those microorganisms more recently cultured or studied by fewer investigators it has been difficult to justify the initial time and expense of developing such array platforms especially if only a limited number of gene expression studies are envisioned. However, in-situ synthesized oligonucleotide (ISO) arrays can be inexpensively fabricated on an 'as needed' basis with a reduced initial investment in time, personnel, resources, and costs. To evaluate the performance of one ISO array platform, gene expression patterns in Geobacter sulfurreducens under nitrogen-fixing conditions were compared with results from quantitative reverse transcriptase PCR (qRT-PCR) and previously published data from a similar experiment using spotted PCR amplicon arrays. There were strong correlations between the results of the ISO arrays and the results from qRT-PCR (r(2)=0.762) and spotted array (r(2)=0.744) analyses. After initial use the ISO arrays could be successfully stripped and reused. The increased flexibility in array design and reusability coupled with a lower initial investment in terms of fabrication time and cost for the ISO arrays suggest that they may be the preferred approach when investigating gene expression in microorganisms, especially when only a few expression studies are required.